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Background: Severe postoperative pain is experienced by most patients who undergo spine
surgery. Erector spinae plane block (ESPB) is a successful method for postoperative analgesia and
has only minor complications. Intrathecal morphine (ITM) demonstrates high efficacy for analgesia
up to 24 hours postsurgery. ESPBs and ITM for postoperative analgesia in lumbar spine surgeries
have never been compared in prior studies.

Objectives: This study aimed to compare the efficacy of ESPB and ITM in postoperative analgesia
after lumbar spine surgeries.

Study Design: A double-blind prospective comparative study.

Setting: This study was performed at Al Fayoum University Hospital after being confirmed by
the local institutional ethical committee (#80) with approval number M520 and retrospectively
registered at clinicaltrials.gov number (NCT05123092).

Methods: A prospective randomized double-blinded interventional trial was conducted with 82
patients, 41 in each group. In the ESPB group, a 0.25% bupivacaine injection was used to conduct
a bilateral ultrasound-guided ESPB. In the ITM group, an injection of 0.3 mg morphine intrathecally
was done. The Visual Analog Scale (VAS) was recorded as the primary outcome. The time to
the first analgesic request, intra- and postoperative opioid consumption, hemodynamics, sedation
score, and complications were also recorded as secondary outcomes.

Results: Postoperative VAS scores were significantly lower in the intrathecal group throughout
the postoperative period at all recorded study time points until 48 hours (P < 0.001). Time to the
first rescue analgesia and doses of postoperative analgesic required were significant, with a P value
of 0.000. Significant differences were found in postoperative oxygen saturation up to 24 hours (P
< 0.001) and the sedation score up to 6 hours (P < 0.01). A higher incidence of complications was
recorded in the ITM group (P = 0.000).

Limitations: We did not measure patient preoperative VAS scores to ensure that the 2 groups
were matched in pain severity. Also, we did not compare patient satisfaction. Another limitation
was the inability to determine the degree of pain relief of ESPB since there was no control group
in our study.

Conclusion: We concluded that ITM 0.3 mg provides more potent analgesia up to 48 hours
postoperatively than an ESPB, based upon VAS score, analgesic durations, and postoperative
analgesic requirements.
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oderate to severe postoperative

pain is experienced by most people

scheduled for spine surgeries. The pain
mechanism involves nociceptive, neuropathic, and
inflammatory sources (1). Immobilization, chronic
pain, thromboembolism, increased opioid intake,
and a prolonged hospital stay are all repercussions of
poor pain management (1,2). Multimodal analgesia
regimens involving various drugs and methods are
considered crucial for postoperative pain control. After
ultrasound introduction in regional anesthetic practice,
regional anesthetic procedures such as paravertebral
blocks and epidural analgesia have become significant
aspects of the multimodal analgesic regimen (3).

One of the most recent advancements in postop-
erative pain management is the erector spinae plane
block (ESPB) that was initially demonstrated in 2016
(4). This block involves injecting a local anesthetic into
the plane between the erector spinae muscle and the
transverse process of the vertebra. The local anesthetic
spreads on a plane caudally and cranially, allowing the
sympathetic nerve fibers, as well as the spinal nerves’
dorsal and ventral rami, to be blocked in a multilevel
orientation down the vertebral column. ESPB is utilized
for analgesia following mastectomy, thoracic, abdomi-
nal, and spine surgery, and is more practical than epi-
dural analgesia because of its simplicity and reduced
risk (4,5).

In several surgical procedures, intrathecal mor-
phine (ITM) has been utilized successfully for postop-
erative analgesia. Morphine is a hydrophilic opioid
which means that it has a lower clearance from the
cerebrospinal fluid than other opioids. ITM’s analgesic
effects can persist up to 24 hours. The use of ITM in
spine procedures has been limited due to vulnerabil-
ity to postoperative respiratory depression, sedation,
nausea, vomiting, pruritus, and urine retention. Less
common complications like bradycardia, diaphoresis,
delayed gastric emptying, constipation, headache, per-
sistent hiccup, and priapism have also been reported
(6-8). In patients undergoing lumbar spine procedures,
ESPB’s efficacy and safety compared with ITM have not
been compared in previous studies. Therefore, the cur-
rent study aimed to assess and compare the efficacy of
ESPB with ITM in postoperative analgesia.

METHODS

This study was performed at Al Fayoum University
Hospital after being confirmed by the local institutional
ethical committee (#80) with approval number M520

and retrospectively registered at clinicaltrials.gov num-
ber NCT05123092. Before enrollment and randomiza-
tion, eligible patients provided their written, informed
consent after the study’s aim was explained to them.
The current investigation was a randomized, double-
blinded, prospective comparative study. Patients with
American Society of Anesthesiologists (ASA) physical
status | or Il were scvheduled for elective lumbar discec-
tomy or fixation at one or 2 levels. The patients were
between the ages of 18 and 70.

The exclusion criteria included patient refusal;
serious cardiovascular, hepatic, or renal problems; an
allergy to the drugs in the study; pregnancy; and any
contraindication to a local anesthetic, such as bleeding
disorders or local infection. Chronic opioid usage, a his-
tory of chronic pain, cognitive impairments, and those
with a revision of the lumbar spine surgeries were also
excluded from the study.

Computer-generated random numbers were de-
posited in sealed envelopes and inspected by research
investigators immediately after providing general
anesthesia. The patients then were allocated whether
to the ITM group (n = 41) or the ESPB group (n = 41)
according to the randomization.

All patients were given 20 mg of famotidine oral
tablets as premedication the night before surgery,
as well as on the morning of the surgery. When the
patients came into the operating room, standard
monitors (noninvasive blood pressure monitoring,
pulse oximeter, and 5-lead electrocardiogram) were
applied and maintained throughout the surgery. An
intravenous line was applied. For general anesthesia,
intravenous propofol (2 mg/kg), fentanyl (1 pg/kg),
and atracurium (0.5 mg/kg) were utilized. To keep the
airway open, a cuffed endotracheal tube (7.5-8) size
was used. The patients were positioned supine at the
induction of anesthesia. Inhalational anesthesia with
1.5% isoflurane and intravenous atracurium (0.1 mg/
kg) was used to maintain anesthesia according to each
patient’s needs.

Then, the patients were turned and placed prone.
An anesthesiologist with experience in ultrasound-
guided regional anesthesia, who did not share in data
collection or analysis, executed the block behind a
screen. In the ESPB group, a high-frequency linear ul-
trasound probe (8 MHz - 12 MHz) connected to a Philips
ClearVue 350 (Philips N.V.) was implanted vertically and
almost 3 cm lateral to the vertebra in the middle of
the incision line. The transverse process and underlying
erector spinae muscles were determined by parasagit-
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tal scanning. A 22G, 50 mm block needle (SONOTAP,
Pajunk) was inserted under sterile conditions in the
craniocaudally using an in-plane approach at a 30° - 40°
angle. The proper needle site was confirmed with 3 mL
isotonic saline after hydrodissection in the interfascial
plane between the rhomboideus major muscle and the
erector spinae muscles; 20 mL of 0.25 % bupivacaine
was then injected. The local anesthetic dispersion was
detected deep into the erector spinae muscles in a
fascial longitudinal pattern. On the opposite side, an
identical operation was carried out.

In the ITM group, a lumbar puncture with a 25G
Quincke needle was conducted laterally under com-
plete aseptic conditions. The puncture was at the inter-
vertebral space that existed in the middle of the height
of the incision. A total of 0.3 mg of diluted morphine
(preservative-free form) suspended in 0.4 mL of normal
saline with a total volume of 0.7 mL was administered.
After a patient’s spontaneous respiration returned, the
anesthesia was stopped, and the patient extubated.

Before being transferred to the ward, all patients
were followed up for an hour in the postanesthesia
care unit and placed on nasal cannula 2 L/min oxygen
and monitors. In the postoperative phase, the follow-
ing multimodal analgesic regimen was used: 1,000 mg
intravenous acetaminophen 3 times/d; 30 mg intrave-
nous ketorolac once daily; and 0.5 mg/kg intravenous
pethidine as a rescue analgesic on demand.

The Visual Analog Scale (VAS 0: no pain, 10: worst
pain ever) was used to assess postoperative pain at 0
hours postoperative in the postanesthesia care unit,
then at 2, 6, 12, 24, and 48 hours in the ward. When
the VAS score was more than 3, 0.5 mg/kg intravenous
pethidine was given as rescue analgesia. Between 0-12,
12-24, and 24-48 hours, the following data were record-
ed: the amount of pethidine consumed; postoperative
opioid consumption; ASA physical status classification;
VAS scores; time to first rescue analgesia (measured in
hours, and defined as the time from block completion
to the first request for analgesia); mean operative times
(in minutes); intraoperative fentanyl consumption (ug);
Ramsay Sedation Scale score (one for agitated and anx-
ious, restless, or both, 2 for cooperative, tranquil, and
oriented, 3 for only response to commands, 4 for rapid
response to a glabellar tap or a harsh aural stimulation,
5 for a sluggish response to a light glabellar tap or loud
auditory stimulus, 6 for no response to a light glabellar
tap or loud auditory stimulus); as well as postoperative
and intraoperative hemodynamics (SpO,, heart rate,
and blood pressure), and complications (9).

The current study’s primary outcome was the mean
VAS score in the 2 groups (score 0 = no pain, 10 = worst
pain ever). The secondary outcomes were ASA physical
classification, mean operative times in minutes, demo-
graphic data (age, height, weight, body mass index),
time to the first rescue analgesia in hours, sedation
score, postoperative opioid consumption, postopera-
tive and intraoperative hemodynamics (blood oxygen
saturation, blood pressure, and heart rate), and intra-
operative fentanyl consumption in pg. Nerve injury,
local anesthesia toxicity, hemorrhage, infection, and
thrombosis are examples of complications connected
to the block and surgery, as well as issues related to
intrathecal morphine, general anesthesia, and intrave-
nous opioid administration (constipation, nausea, vom-
iting, bradycardia, respiratory depression, hypotension,
pruritus, and dizziness). Bradycardia was defined as a
heart rate below 60 beats/min and managed by 0.5 mg
atropine and subsequent doses if needed; constipation
was managed by laxative if it occurred. The patients,
surgeons, and data collectors, whether intraoperatively
or postoperatively, were blinded for the intervention
procedure.

Sample Size Calculation and Statistical
Analysis

The sample size was calculated using G*power ver-
sion 3.1.9.4 software (Heinrich Heine University) (10).
According to prior research, with a power level of 0.80,
for the VAS score at 24 hours to have a mean effect size
of 0.66 and an a level of 0.05 (2-tailed) required a mini-
mum sample size of 37 patients in each group (11,12).
The sample size was raised to 82 patients after it was
estimated that 10% would drop out for various reasons
(41 in each group). IBM SPSS Statistics 21.0 21.0 was
utilized (IBM Corporation). The data are provided as a
mean (SD), the number of patients (percent), or median
(interquartile range [IQR]). To observe if the distribution
was normal, the Shapiro-Wilk test was utilized. Indepen-
dent t tests or Mann-Whitney U tests were performed
to make group comparisons. The y? test or Fisher’s exact
test was utilized to determine categorical variables.
A P value of less than 0.05 was considered statistically
significant. A linear mixed model was used to account
for multiple testing. A fixed effect model was used for
the intervention group, and a random effect model was
used to adjust for patients’ effects. Repeated measures
over time were adjusted using heterogeneous AR(1) as a
covariance structure because it had the lowest corrected
Akaike's information criterion.
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REesuLts

Ninety-four patients were deemed eligible for the
study. Two patients refused to participate, and 5 were
ruled out because they did not meet the inclusion crite-
ria; one operation was canceled due to a possible fever.
Eighty-nine patients underwent interventions. Forty-
five were assigned to ITM, but only 41 (91%) received
it. Four patients did not receive the block (2 required
blood transfusion, one was lost to follow-up, and one
patient failed to receive the block). Forty-four patients
were assigned to have ESPB, but only 41 (91%) received
it. Three patients did not receive the block (2 were lost
to follow-up, and one monitor malfunctioned) (Fig.
1). This study was conducted from January 10, 2021,
through February 20, 2022.

There were no significant differences between
the 2 groups regarding the demographic and surgical
data (P > 0.05) (Table 1). The postoperative VAS scores

were significantly lower in the ITM group than the
ESPB group throughout all the recorded postoperative
study time points until 48 hours postoperative (Table
2). During the entire postoperative period, VAS scores
were higher in the ESPB group than the ITM group;
the estimate (95% Cl) equals 1.989 (1.664 - 2.314), t =
12.198, P < 0.001.

The time to the first analgesic request was sig-
nificantly longer in the ITM group (median [IQR])
was 22 (14) hours compared to the ESPB group which
was 10 (1) hours. Also, total 48-hour postoperative
pethidine consumption was significantly lower in the
ITM group was 87.5 (44) mg compared to the ESPB
group 112 (13) mg (Fig. 2). In contrast, a nonsignifi-
cant difference was found between the 2 groups in
intraoperative fentanyl consumption. A nonsig-
nificant difference was found between the 2 groups
considering intraoperative heart rate until 2 hours
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Fig. 1. Patient flow diagram.
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Table 1. Comparison of the patients’ demographic data, surgical level, and duration of surgery.

ESPB (n =41) ITM group (n = 41)
P Value
Number Percentage Number Percentage

#Gender
Men 22 54% 21 51 % 0.825
‘Women 19 46% 20 49 %
fASA Physical Status 2% 63% 30 73 % 0.342
I 15 37% 11 27 %
#Number of surgical levels
%le(e) 24 59% 24 59% 1

17 41% 17 41%

Mean SD Mean SD P value
*Age (years) 40.8 12 45.1 8.4 0.066
*BMI (kg/m?) 24.4 2.7 25.2 2.9 0.168
*Duration of surgery (minutes) 129.3 9.1 129.3 26 0.987
# x* test, * Independent t test
Table 2. Comparison of Visual Analog Scale scores between groups. Data are presented as median (IQR) [Range].
ESPB group (n =41 ITM group (n =41
#Visual analog scale - group ( ) _g ( ) P Value
Median IQR Range Median IQR Range

Immediately postoperative (0 hours) 2 (0) [7] 0 (0) [7] 0.000*
2 hours postoperative 2 (1) [1] 0 (1) [3] 0.000*
6 hours postoperative 3 (0) [4] 1 ) [5] 0.000*
12 hours postoperative 4 (1) [4] 2 3) [5] 0.000*
24 hours postoperative 4 (1) [2] 3 3) [7] 0.000*
48 hours postoperative 5 (1) [2] 4 (1) [3] 0.000*

IQR: Inter quartile range. #Mann-Whitney U test, * P value < 0.05

postoperative (P > 0.05), except at 30 minutes (P =
0.022). Nevertheless, the heart rate was significantly
lower in the ITM group compared to the ESPB group
in all study postoperative time points except 24 hours
(P =0.045) (Fig. 3).

A significant difference was found regarding the
mean arterial blood pressure readings immediately
postoperative, 4 hours postoperatively, and 24 hours
postoperatively (P < 0.05). At the same time, there were
nonsignificant differences at the remaining postopera-
tive times (P > 0.05). Also, a nonsignificant difference
was found considering the intraoperative mean arte-
rial blood pressure measurement except at 120 minutes
(Figs. 4,5).

A significant difference (P < 0.05) was recorded re-
garding postoperative oxygen saturation at all postop-
erative study time points. We observed a nonsignificant
difference in the intraoperative oxygen saturation (P >
0.05) (Table 3).

A significant difference was found between the 2
groups regarding postoperative Ramsay Sedation Scale
score in the first 6 hours postoperatively (P < 0.05),
while a nonsignificant difference was observed at the
remaining study time points (P > 0.05) (Fig. 6).

A significant difference was found regarding
the incidence of complications with no complications
found in the ESPB group; there were 33 patients
(80%) in the ITM group that had at least one compli-
cation (Table 4).

Discussion

In our study, we compared ESPB with ITM in
elective lumbar disc surgery. A significant difference
was found regarding the postoperative VAS score
(the primary outcome) throughout the first 48 hours
postoperatively at all recorded study time points (P <
0.001) until 48 hours postoperatively. This reflects the
strength and extends the analgesic effect of this dose
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Table 3. Comparison of postoperative oxygen saturation between the 2 groups. Data are presented as median (I1QR) [Range].

#Postoperative oxygen ESPB group (n = 41) ITM group (n = 41) P Value
saturation (%) Median IQR Range Median IQR Range

Immediately postoperative (0 hours) 96 (1) [3] 96 (1) [3] 0.000*
2 hours postoperative 98 (1) [3] 97 2) [4] 0.000*
4 hours postoperative 98 (1) [3] 97 2 [4] 0.000*
6 hours postoperative 99 (1) [2] 97 1 [3] 0.000*
12 hours postoperative 99 (1) [2] 97 1 [3] 0.000*
18 hours postoperative 99 (1) [2] 97 1 (3] 0.000*
24 hours postoperative 99 (1) 2] 97 1 [3] 0.000*

IQR: Inter quartarile range. # Mann-Whitney U test,* P value < 0.05
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Fig. 6. Clustered boxplot graph of
postoperative Ramsay Sedation
Scale score between the 2 study

groups.

of intrathecal morphine on inhibiting pain perception
and transmission. Also, we found significant differ-
ences in the intraoperative and postoperative heart

rate and mean arterial blood pressure. Moreover,
significant differences were reported in postoperative
oxygen saturation, time to the first analgesic request,
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Table 4. Comparison of the occurrence of complications between the 2 groups®.

sequences (8,21,22). Glycine

ESPB Group (n =41) | ITM Group (n=41) | P Value . .
and gamma-aminobutyric
Number | Percentage | Number | Percentage acid (GABA), for example,
A el HBY%S £ 2L 0.000* are inhibitory transmitters
Yes 0 0% 33 80 % that play a role in opioid-
#0ne complication 15 36 % mediated analgesia by acti-
#Urine retention 12 29 % vating descending inhibitory
#Constipation P 50 pathways. When intrathecal
#Nausea & vomiting 1 2% morphine is utilized, these
#More than one complication 18 44 % effects can last 24 hours post-

#x* test, * P value < 0.05

doses of postoperative analgesic request, and intra and
postoperative sedation scores between the groups.

According to Kroin et al (13), the hydrophilic fea-
ture of morphine reduces capillary loss in the spinal
cord, resulting in a larger concentration of accessible
morphine in the cerebrospinal fluid and a broader band
of analgesia, albeit not being considerably higher. Sawi
and Choy (14) reported significantly lower pain scores
in their morphine group up to 20 hours postoperatively.

Similarly, Kong et al (15) reported that a small dose
of ITM (0.2 mg) produced excellent postoperative anal-
gesia for the first 48 hours after laparoscopic colorectal
surgery. The efficacy of 0.4 mg of ITM in delivering
postoperative analgesia in patients undergoing poste-
rior interbody fusion operations was shown by Ziegeler
et al (16). Raw et al (17) recommended 3-5 pg/kg in con-
junction with intravenous patient-controlled analgesia
to provide appropriate analgesia for the same proce-
dure while lowering the risk of respiratory depression
(17). A dose of 0.02 mg/kg of ITM reduced the need
for further analgesics in the first 12 hours following
surgery in studies conducted by Urban et al (18) and
Hindle et al (19).

Intrathecal opioids act pre-and postsynaptically by
inhibiting adenylate cyclase, decreasing presynaptic
calcium entry, lowering intracellular calcium levels, re-
ducing excitatory neurotransmitter release (glutamate
and substance P), and hyperpolarizing the membranes
of dorsal horn neurons by increasing postsynaptic efflux
of K+. The normal enteral and parenteral doses used in
clinical practice could not achieve the drug concentra-
tion required for such effects. Direct administration to
the intrathecal region allows for easy attainment of the
required high concentrations (8,20,21).

Selective spinal analgesia refers to opioids’ impact
on the dorsal horn, producing targeted analgesic im-
pacts with minimal motor, sensory, and autonomic con-

surgery (20).

Chin and El Boghdady
(23) described the probable
mechanisms of ESPB. These include neural blockade
and central inhibition from the direct spread of local
anesthetic to the paravertebral or epidural space; anal-
gesia facilitated by the upraised plasma local anesthetic
concentrations owing to systemic absorption; immune-
modulatory effects of local anesthetics; and an effect
that is arbitrated through the mechanosensory posses-
sions of the thoracolumbar fascia (23). Based on clinical
evidence, the most likely main mechanism is a direct
effect of local anesthetic via physical spread and diffu-
sion to neural structures in the fascial planes deep into
the erector spinae muscles and adjacent compartments.
There is consistent involvement of the dorsal rami; the
epidural spread is a less commonly observed phenom-
enon. A systemic effect of local anesthetic is also prob-
able, but doubtful to play a chief role in the clinical
analgesic efficacy (23).

Regarding the changes in the mean arterial blood
pressure, we found it was significantly lower in the ITM
group than the ESPB group intraoperatively only at
120 minutes and postoperatively at multiple study time
points: immediately postoperative, at 4 hours postop-
erative, and at 24 hours postoperative. With similar
results, we reported a significant difference between
the groups in heart rate intraoperatively only at 30
minutes postoperative and only at 24 hours postopera-
tive. Consistent with our results, Fares et al (24) found
a nonsignificant effect with varying ITM doses (0.2 mg,
0.5 mg, 1 mg) on patients having major abdominal
cancer surgery. However, individuals who received a
high dose of ITM of one mg at 12 and 18 hours postop-
eratively had a trend toward decreased mean systolic
blood pressure. Patients who received ITM (1 mg) had
lower mean heart rate values at 6 and 12 hours post-
operatively (P < 0.05) compared to the other 2 groups,
with a nonsignificant difference between the groups at
other study time points. Their study showed no differ-
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ences between the 2 groups who got 0.2 mg or 0.5 mg
of morphine (24).

Postoperative hemodynamic indicators (diastolic
and systolic blood pressure, and heart rate) were sus-
tained within normal ranges in a study conducted by
El-Sherif et al. (25) with no significant alterations in
patients undergoing laparoscopic bariatric surgery (P
> 0.05).

In our study, we found that postoperative oxygen
saturation was significantly lower at all postoperative
study time points in the ITM group, which showed the
effect of ITM on respiratory depression and decreased
oxygen saturation in patients taking this dose (0.3 mg)
intrathecally. Similar results were reported by Cole et al
(26) with patients receiving 0.3 mg of ITM for postop-
erative analgesia after knee arthroplasty. Law et al (27)
reported a case of severe hypercarbia of 181 mm Hg in
a patient weighing 58 kg who was administered 0.4 mg
of ITM following lumbar spine surgery. On the other
hand, El-Sherif et al (25) compared a 0.3 mg ITM dose
to saline in patients who were morbidly obese having
laparoscopic bariatric surgery and discovered that the
respiratory rate and postoperative peripheral oxygen
saturation did not differ between the groups during
the study period, which lasted up to 24 hours (P > 0.05).
This difference between our study and El-Sherif’s study
(25) can be attributed to the type of surgery (lumbar
surgery versus laparoscopic bariatric surgery), type of
patients in the 2 studies (ASA physical status | or Il in
ours compared to ASA Il or Il in theirs), or due to the
use of routine oxygen nasal cannula (4 L/min) postop-
eratively in El-Sherif's study (25).

In our study, we found a significant difference in
the Ramsay Sedation Scale score between the 2 study
groups at 2 hours, 4 hours, and 6 hours postoperatively.
However, this significance did not need any interven-
tion. On the other hand, Kara et al (28) reported that
sedation was similar between their study groups. The
difference between our results and theirs may be
that they compared ITM with intravenous patient-
controlled analgesia with morphine continued for 48
hours, which might increase sedation the score and
mask any variation in sedation between the groups
(28). Also, in a study by Fares et al (24), no patient
demonstrated any degree of sedation, although they
used different doses of ITM in that study. Their study
had limitations, according to them, by the small sample
size, and all patients taking neuraxial opioids should be
examined for correct ventilation (e.g., respiratory rate
and depth of respiration), oxygenation (e.g., appropri-

ate pulse oximetry ), and degree of consciousness (24).
In Sawi and Choy’s study on parturients undergoing
cesarean delivery (14) , none of the patients developed
sedation due to a much smaller dose of ITM (0.1 mg)
compared to intrathecal fentanyl. McMorrow et al (29)
did not record any significant difference between their
groups’ sedation scores; their assessment began 6 hours
postoperatively.

In our study, the time to the first analgesic request
was significantly longer in the ITM group; total post-
operative pethidine consumption at postoperative 48
hours was significantly lower in the ITM group than in
the ESPB group; in comparison, a nonsignificant differ-
ence was observed in intraoperative fentanyl consump-
tion. This could be attributed to the extended analgesic
effect of ITM postoperatively that lasted 48 hours. In
comparison, the intraoperative fentanyl dose contin-
ued for only 2 hours only produced excellent pain relief
during the operation.

In concordance with our results, Terajima et al (30),
in their study on patients receiving elective cesarean
delivery, found a significant difference in the time to
the first request for additional analgesia when compar-
ing ITM of 0.2 mg to placebo (P < 0.001). Also, Karaman
et al., who compared intrathecal morphine with fen-
tanyl or combined, reported that the time to the first
postoperative analgesic request was significantly lon-
ger in the intrathecal morphine group when compared
with the intrathecal fentanyl or combined groups (P <
0.05) (31). Similarly, in a trial with live liver donors, Ko
et al (32) found that the amount of extra meperidine
doses needed during the first 24 hours postsurgery, as
well as the total amount of meperidine consumed until
72 hours postsurgery, was much lower in the ITM group
(32).

Karaman et al (31) did not find a significant differ-
ence in the quality of intraoperative analgesia, which
agreed with our finding. Compared to our results, Wei-
gl et al (33), in their study on cesarean delivery, found
a significant difference in the additional intraoperative
analgesia (P < 0.01) when they compared ITM/fentanyl
with ITM alone. However, this difference could be ex-
plained by using spinal anesthesia for cesarean delivery
with a delay in action when using morphine alone (30
to 60 minutes). Whereas in our study, we utilized gen-
eral anesthesia for lumbar surgery using intraoperative
opioids.

Regarding the occurrence and incidence of com-
plications, a significantly lower incidence of complica-
tions was found in the ESPB group compared to the
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ITM group (P < 0.001). The most common complication
associated with the use of ITM is urine retention, ac-
counting for approximately 30% of cases. Gonvers et al
(34), in a systematic review and meta-analysis of 24 tri-
als, discovered that ITM increased postoperative nausea
and vomiting with a risk ratio of 1.4 (P < 0.0001). More-
over, the risk increased significantly with larger doses
(subgroup difference P = 0.02) (34). Tomaszewski et al
(35) discovered that patients receiving spinal anesthesia
with ITM, combined with a 0.5% hyperbaric solution of
bupivacaine, had a higher incidence of urinary catheter-
ization and a longer time to urinary retention recovery.

In the same way, Ruan (36) had an estimated rate
of complications of 42% to 80%, which was increas-
ingly more common in elderly patients. Furthermore,
he concluded that most of the negative consequences
of ITM were dose-dependent and opioid receptor-
mediated. Nausea, pruritus, urine retention, vomiting,
and constipation were the most common. At the same
time, respiratory depression was found to be the least

Limitation

We did not measure patient preoperative VAS
scores to ensure that the 2 groups were matched in
pain severity. Also, we did not compare patient satisfac-
tion. Another limitation was the inability to determine
the degree of pain relief of ESPB since there was no
control group in our study. Pruritus prophylaxis was ad-
ministered. In procedures involving moderate to severe
pain, we advocate using ITM to induce analgesia. Also,
we recommend performing randomized trials with a
smaller dose of ITM to assess the incidence of complica-
tions and pain scale scores.

CoNCLUSION

We conclude that ITM with a dose of 0.3 mg pro-
vides more substantial and extended analgesia up to
48 hours postoperatively than an ESPB, as measured by
VAS scores at different time points and doses of post-
operative analgesic requirements.

common, which corroborates our findings (36).
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